DNA-based and culture-based characterization of a hydrocarbon-degrading consortium enriched from Arctic soil.
A hydrocarbon-degrading consortium was enriched from fuel-contaminated soil from the northeastern tip of Ellesmere Island (82 degrees 30'N, 62 degrees 19'W). The enrichment culture was grown on Jet A-1 fuel at 7 degrees C. Bacterial 16S RNA gene (rDNA) fragments were amplified by polymerase chain reaction (PCR) from members of the above consortium and cloned into a plasmid vector. Partial sequences (approximately 500 bp) were determined for 29 randomly selected rDNA clones. The majority of sequences were most similar to the corresponding rDNA sequences of Rhodococcus erythropolis (15 sequences), Sphingomonas spp. (six sequences), and Pseudomonas synxantha (four sequences). Amplified ribosomal DNA restriction analysis confirmed that a larger set of 50 clones had frequencies of the three phylotypes similar to those above. Phylotype-specific PCR assays were developed and validated for the above three phylotypes. The consortium was plated and grown on Jet A-1 fuel vapors, and randomly selected isolated colonies were screened with the above PCR assays. Of 17 colonies, six matched the Rhodococcus phylotype, and three matched the Pseudomonas phylotype. A representative strain of each phylotype was physiologically characterized. Both isolates grew on alkanes at low temperature and had general characteristics consistent with their respective phylotypes. During growth of the consortium, the three phylotype populations were monitored by a most probable number PCR assay. All three phylotypes were detected, but their relative abundance was not consistent with that of the phylotypes in the clone library. The relative abundance of all three phylotypes changed substantially during long-term incubation of the consortium. The DNA-based approach used identified phylotypes consistently present in the consortium, but it failed to predict the relative abundance of their populations.